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SYSTEMS APPROACH TO LIFE-CYCLE 
DESIGN OF PAVEMENTS 
VOLUME III--LIFE2 PROGRAM LISTING 


1 INTRODUCTION 


Back ground 


LIFE2 is a digital computer program devised as an engineering aid 
to pavement designers and managers. The program includes analytical 
procedures for designing rigid and flexible pavements and for evaluating 
various maintenance and repair strategies. The resulting combinations 
of design schemes and maintenance strategies provide the pavement man- 
ager with life-cycle alternatives. 


In the early 1970s, CERL began developing an automated system for 
designing airfield pavements based on life-cycle cost comparisons. The 
first iteration of this computer system, designated LIFE1, included pro- 
cedures for (1) performing rigid flexible pavement and overlay designs 
for airfields, (2) analyzing costs and maintenance and repair costs on a 
macro scale, and (3) combining design schemes and maintenance strategies 
into life-cycle rankings. '?* 


Subsequently, the system was expanded to include life-cycle design 
of pavements for roads, streets, and other surfaced areas. This second 
iteration, LIFE2,*> also included procedures for considering maintenance 
costs on the basis of individual M&R activities, thereby making the 
system more responsive and efficient in terms of data available to the 
user. Frost protection design criteria were computerized and 
incorporated into LIFE2. In addition, since earthwork and subsurface 
drainage costs vary with the pavement thickness design selected, auto- 
mated procedures for considering these costs were included as optional 
analyses for the user. 


LIFE2 was field tested in 1976 at the Corps of Engineers’ Fort 
Worth District Office. Based on results of the field test and recent 
updating of the pavement design criteria employed, minor modifications 


1 —. Marvin and P. McManus, Life Cycle Analysie of an Airfield Pavement 
Facility. Unpublished Report (Construction Engineering Research Labor- 
atory [CERL], 1972). : 

J. Willmer, et al., User Manual for LIFE1 Computer Program, Technical 
Report S-28/A0774849 (CERL, January 1974). 

E. S. Lindow, et al., LIFE2 Users Manual, Technical Report C-59/ADA023186 
(CERL, January 1976). 


were made in the LIFE2 system. LIFE2 is now an implementable tool which 
can help pavement managers optimize expenditures by basing decisions on 
life-cycle costs, rather than solely on the least first cost. 


Objective 


The objective of this research is to develop and validate computer- 
aided procedures for performing life-cycle design analysis of pavements. 
These procedures will help facilities select the most economical pave- 
ment objectives, based on total cost over the life span of the facility. 


Approach 


The computer program LIFE2 is based on Corps of Engineers pavement 
design methods and criteria. In amalgamating the manual procedures into 
an automated system, certain deviations and additions were necessary; 
however, for identical conditions and design lives, pavement structural 
thickness designs by LIFE2 will be comparable to the manual procedure. 


LIFE2 is written in FORTRAN extended* for CDC 6000 series comput- 
ers. It currently operates on the COC 6600 computer and uses the NOS/BE 
control language. Because of the magnitude of the analytical procedures 
employed, the system was structured using program overlays. Figure 1 
illustrates the overlay structure. 


The Appendix provides the compiled listing for LIFE2. This listing 
includes full cross-reference maps. Table 1 is an alphabetical index of 
appendix page locations for all routines in the program. 


Mode of Technology Transfer 


The LIFE2 system was developed principally as an engineering tool 
for use by Corps of Engineers District Office personnel. Access to the 
LIFE2 program for Corps of Engineers personnel will be through the 
Corps’ Engineering Computer Program Library (ECPL),** Figure 2 illus- 
trates the accessing procedure. For other users, the program and rele- 
vant documentation is available from National Technical Information 
Service. 


*The sole exception is the routine COMPASS which is written in COMPASS 
assembly language. 

**ECPL is located at the U.S. Waterways Experiment Station, Vicksburg, 
MS. 
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Figure 1. Framework of LIFE2 program overlays. 
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ABS* 
ADATA, p 115 
AUBT* 


ALOG* 
ALOG10* 
AMINI* 
BACKUP, p 107 
BASIN, p 40 
BBRK, P 111 


BICT, P 263 


CKDATA, p 76 
COMPSUB, p 331 
CONCAT, p 109 
CONSEQ, p 209 


COPY, p 42 
cos* 
COVSK, p 36 


CTABLE, p 93 
CURVE, p 146 


DATE* 
DINDEX, p 377 
DRNAGE3, p 225 
ORNAGEG , p 433 


EARTH, p 272 


ELEV, p 279 
EOF* 
ERN, p 122 


ERROR, p 297 
EXCOST3, p 223 
EXCOST6, p 430 


FF, p 236 
FINISH, p 124 
FLEXBL, p 244 
FLEXB2, p 442 
FLOAT* 

FLXPET, p 378 


Table | 


Routine Index 


FREEZE, p 347 
FROST, » 343 


GEOM, p 128 
GINT, p 31 
GXMT, p 191 
GZCBR, p 195 


HINT, p 189 
IHBS* 

TFIX* 

INT* 

INPUT, p 285 


LPLOT, p 301 


LSSP, p 112 
LYR, p 173 
MAIN, Pp 12 
MDATA, p 74 
MIXED, p 260 
MOAC, p 252 
MOD* 


MTHICK, p 229 
NXTPNT, p 304 


OMIT, p 328 
QUTA, p 379 
OUTB, p 385 
QUTC, p 388 
OUTLNE, p 132 
OVERLAY* 
OVTHK, Pp 216 


PACKET, p 44 
PARSE, p 96 
PAVE, p 151 
PECHART, p 233 
PLABAY, p 90 
PLOT1, p 312 
PLOT2, p 317 
PLOT3, p 320 


PLOT4, p 324 
PREVENT, p 238 
PREVEN2, p 439 
PRICE, p 339 
PROBRB, p 140 
PURIFY, p 371 


RDOLINE, p 106 
RDO., p 248 
REMAKP* 

RIGID, p 241 
RIGI2, p 446 
RL, p 402 
RODDENS, p 231 
RODTHK, p 235 
RSUBG, p 375 
RTN25, p 370 


SEARCH, p 283 
SECOND* 
SERCST, p 270 
SHIFT* 

SIN* 

SORT, p 29 
SORTA, p 295 
SORTD, p 292 
SORT* 

STPLT1, p 308 
SUBPEN , p 367 


TABINT, p 149 
TAN* 

TERAREA, p 277 
TLMC , 199 
TLMM , p 202 
TMPAREA , p 302 


USRC, p 257 
XMSTR, p 204 


ZONE , p 336 
ZPRICE, p 341 


Pe. ake ee ee . 
*Routine is supplied by CDC computer system and is not part of the LIFE2 
program listing. P 
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Figure 2. Flowchart of LIFE2 access procedure. 
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